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In a sub-micron wire structure of Ge epitaxiall¥ grown by selective-area
chemical vapor deposition, the direct gap of Ge is successfully controlled on a Si wafer by
appropriately using "relaxation of tensile lattice strain” and "efficient application of tensile or
compressive lattice strain by SiNx external stressor”. Regarding the Si photonics, this on-wafer
band engineering enables Ge optical modulators and photodetectors on Si operating in the C (1.530-1.
565 microns) and L (1.565-1.625 microns) bands of optical communications. It is important that the
optical devices operating in a wide wavelength range is realized with only a single composition of
Ge (Ge: 100%).
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